SUMMARY A 6.5-kilobase fragment of genomic DNA from mutant mouse cells under ouabain selection pressure conferred ouabain resistance when transfected into ouabain-sensitive CV1 green monkey fibroblasts. Ouabain resistance was induced in the presence of 10 fiM ouabain. Amiloride (500 /iM) completely blocked ouabain-insensitive 8£ Rb + uptake into these cells. Plasma membranes from these cells demonstrated little sodium-dependent adenosine triphosphatase (ATPase) activity but had potassium-dependent and ouabain-resistant p-nitrophenylphosphatase activity. Like Na + ,K + -ATPase, this activity was vanadate-and sodium-inhibitable. Also, like the Na + ,K + -ATPase, sodium inhibition of the p-nitrophenylphosphatase was reversed by 10 /xM adenosine S'-triphosphate. A COLLECTION of ouabain-resistant mouse fibroblasts was produced when mutant mouse L cells were placed under ouabain selection pressure.' A 6.5-kilobase (kb) fragment of the genome from a clone of these cells was transfected into otherwise ouabain-sensitive CV1 green monkey fibroblasts making these cells ouabain-resistant. Our investigation of these cells demonstrated that the transfected gene is inducible in the presence of 10 /xM ouabain and able to confer ouabain resistance by the expression of a novel potassium transport system. This ouabain-induced potassium transport system is able to maintain high cellular potassium in the presence of ouabain. The cellular sodium level (60 mM) is not as low as in normal cells but is still lower than extracellular sodium (140 mM). 2 We also demonstrated that this ouabain-induced and ouabain-resistant potassium transport system is amiloride-sensitive. Amiloride (500 /nM) completely blocks uptake of ouabain-insensitive M Rb + into these cells.
3 Furthermore, this amiloride-sensitive potassium transporter is not inhibited by furosemide or bumetanide, suggesting that it is not a Na + -K + -Cl~ cotransporter as was previously reported in several cells. 4 This
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induced potassium transporter functions independently of the hydrogen, sodium, and calcium gradients that exist across the plasma membrane of these cells. This conclusion is indicated by the insensitivity of the induced potassium transporter to the calcium ionophore A23187, the hydrogen ionophore carbonylcyanide-4-(trifluoromethoxy)phenylhydrazone, and the sodium ionophore monensin. 3 We have been able to show that the ouabain-resistant potassium transport system induced by the expression of the transfected 6.5-kb DNA is very similar to the sodium pump. Although plasma membranes from the transfected cells have little sodium-stimulated adenosine triphosphatase (ATPase) activity, 2 potassium-dependent and ouabain-resistant p-nitrophenylphosphatase activity (K + -pNPPase) with properties similar to the Na + ,K + -ATPase is present. Like the K + -pNPPase of purified dog kidney Na + ,K + -ATPase, potassium-dependent pNPPase activities in these membranes are completely inhibited by vanadate and sodium. Also, like the K + -pNPPase activity of dog kidney enzyme, sodium inhibition is relieved by micromolar concentrations of adenosine 5'-triphosphate (ATP; Table 1 ). Sodium drives the enzyme into the E, conformation that cannot carry out p-nitrophenylphosphate (pNPP) hydrolysis. ATP relieves this inhibition by restoring the enzyme to the E 2 conformation that can once again hydrolyze pNPP. 5 The K m for potassium activation and K t for sodium inhibition of K + -pNPPase activity are similar to those found for purified Percentage inhibition for some treatments given in parentheses. pNPPase = p-nitrophenylphosphatase; V,,,^ = maximal velocity; KQ } = ion concentration required for half-maximal activity.
Assay conditions included 2.5 mMp-nitrophenylphosphate, 3 mM MgCl 2 , 20 mM KG, 1 mM dithiothreitol, and 25 mM Tris HC1, pH 7.5.
Values are compared with purified dog kidney Na + ,K + -ATPase. Membranes were isolated according to the method of Brunette and Till. 6 dog kidney Na + ,K + -ATPase and for the native monkey fibroblast Na + ,K + -ATPase. Thus, the only major difference between the K + -pNPPase activity in membranes from cells expressing the gene for ouabain resistance and the K + -/?NPPase activity of the normal Na + ,K + pump appears to be the ability of ouabain to inhibit activity (see Table 1 ).
These data illustrate that the induced potassium transport system is similar to Na + ,K + -ATPase with the exception that it is ouabain-insensitive. This result is particularly interesting since the size of the message encoded by the ouabain resistance gene (1.2-1.6 kb) is too small to encode for the catalytic subunit. Recently the sequences of both the a-(for review see Reference 7) and £-subunits 8 of Na + ,K + -ATPase were determined from complementary DNA clones. Partial seqiience of the ouabain resistance gene indicates no striking homology with either subunit. The effect on this enzyme is then likely to be indirect. Additional information about the protein encoded by this gene will be necessary to determine the mechanism by which ouabain resistance is conferred.
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